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Peer review: Necessary evil or last resort? 
An overview of the current research status on the 
quality of editorial peer review 
 
Christian Rudelt 
 
 
 
Zusammenfassung 
Der vorliegende Artikel gibt einen kurzen Überblick über einen Ausschnitt 
des aktuellen Forschungsstandes zur methodologischen Qualität des Peer 
Review-Verfahrens, der Begutachtung durch unabhängige FachkollegInnen, 
in diesem Bericht bezogen auf das Peer Review-Verfahren, das im Bereich 
des wissenschaftlichen Publizierens Anwendung findet. Die Kriterien Reliabi-
lität und Validität werden als zentrale Merkmale von Qualität in diesem Peer 
Review-Verfahren genauer untersucht. Es zeigt sich, dass (fehlende) Validität 
nicht das Problem ist, da die Übereinstimmung der Begutachter im Verfahren 
oftmals gegeben ist und durch genaue Anleitungen für die Durchführung des 
Begutachtungsprozesses erhöht wird. Geringere Reliabilität ist schon eher ein 
Defizit, dem jedoch durch Standardisierung in den Verfahren entgegenzuwir-
ken versucht wird. Ein Dilemma bei der Verwendung von Peer Review wird 
sichtbar, das auch in anderen Verfahren zur Qualitätsmessung von wissen-
schaftlichem Output generell auftritt: Standardisierung ist ein ständiges 
Begleitprodukt. Trotz vorhandener methodischer Schwächen wird Peer 
Review sicherlich auch weiterhin als Werkzeug zur wissenschaftlichen Qua-
litätsmessung und Selektion von zu veröffentlichenden Artikeln in Zeit-
schriften verwendet werden. Mit dem Aufkommen von anderen, weniger 
reglementierten Publikationsplattformen (wie z. B. denen der Open-Access-
Bewegung) erhöht sich allerdings der Legitimationsdruck auf das Peer 
Review-Verfahren, weshalb sicherlich eine weiterführende und vertiefende 
Betrachtung der Reliabilität und Validität dieses Verfahrens unerlässlich ist. 
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1  Introduction 
 
“The good ones in the crock, the bad ones in the craw.” 
Science has organized the selection process regarding the quality of scientific 
output with respect to this verdict – taken from „Cinderella“ – for over 300 
years now. The name for this procedure is called peer review. It basically 
means that all scientific activities and results are evaluated by a third party, in 
most cases other scientists from the same discipline, the so called “peer” 
(Hornborstel 1997). The basic assumption is that peers with knowledge of the 
respective discipline/field are more likely able to evaluate the quality of its 
scientific output than anyone else and with more precision. Peer review can 
be used to evaluate all different kinds of scientific output: the evaluation of 
submitted drafts which are supposed to be published in an academic journal, 
the competence of academic staff applying for a professorship, the assess-
ment of an application for a research project – just to mention a few. The main 
aim of peer review is to assess the quality of the entity to be reviewed. 
Quality is difficult to assess and can mean different things in different dis-
ciplines. This is why the procedure and the criteria for evaluation can vary 
widely between fields in which peer review is used and cannot be explicitly 
defined. The same holds true for the selection of the reviewers who are 
requested to carry out the review. So – almost self-explanatory to say – since 
peer review is the most commonly used procedure in the assessment of 
academic performance, it is the most criticized and disputed method as well 
(Hornborstel 1997, Mueller 2008).  
What makes things even more complicated is the fact that competition in 
the scientific community increased tremendously on the national and also the 
international level. International rankings and the attraction of third party 
funds (for example EU research grants) play an important role not only for 
the scientific reputation of a faculty, but merely decide who gets which 
(financial) resource and who does not. Peer review is very much used as a 
tool to decide on ranking positions and funding decisions, although it has 
inherent methodological flaws. As a matter of fact, these flaws are subject of 
scrutiny for many recent research reports as the visibility of the importance of 
peer review has increased but the method as such is still disputed. With the 
advent of alterations or possible alternatives to peer review, for example the 
new requirements regarding transparency and traceability of the open-access 
movement, the method of peer review has been assessed critically again, 
which is reflected in the current research status on the subject itself. 
(Hornborstel/Simon 2006).  
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2  Current criticism against peer review 
Mueller subdivides the criticism against peer review into the following seven 
categories:  
1) Time delay; 
2) Costs and efficiency; 
3) Inconsistency and randomness of results (reliability); 
4) Lack of competence of the peer review system to detect errors in the 
reviewed manuscripts; 
5) Systematic bias (i.e. against authors, gender, ideas, etc.); 
6) Possible fraud and misuse; 
7) Missing validity (cf. Mueller 2008). 
In the following overview on the current research status regarding peer 
review, I will mainly focus on what scholars have written regarding the 
criteria of validity and reliability of peer review procedures as these elements 
very much comprise the quality of peer review processes. To insure validity 
is mainly a managerial problem, as a suitable research design must be found 
which a very complex task in itself is. For our case this means that peer 
review is ideally performed along the lines of standardized criteria which are 
hard to find even within the same scientific discipline. Reliability means 
consistency of the peer review procedure in itself. In our case, peer review 
has a high reliability if the different reviewers conclude at merely the same 
reviews, no matter when and where the review is being undertaken, as long 
as the review criteria are not being modified (Bridges 2009; Meier, Brudney, 
Bohte 2006). 
3  Peer review and validity 
Missing or reduced validity is one of the most serious problems for peer 
review, as the main task of peer review – the assessment of the quality of the 
reviewed article – is seriously limited by it. Different research approaches 
and traditions make interdisciplinary peer reviews difficult, at least reducing 
its validity significantly. This fact is even enlarged by the ongoing inter-
nationalization and pluralisation of the scientific world. But even if one sticks 
to the same research field, the discrepancies due to the use of different crite-
ria might be huge. David Bridges argues that this is not an intrinsic problem 
in peer review as such, but more a managerial problem relating to the design 
of the review process (Bridges 2009). However, it remains truly difficult to 
design the “right” peer review for each discipline.  
Christian Rudelt 
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Despite these arguments, there is no reason to give up on peer review. 
According to Hornborstel, empirical evidence of various studies does show 
kappa coefficients1 between 0.20 and 0.40 which respond to a relatively fair 
level of reviewer agreement (cf. Cicchetti 1991, 1997; Weller 2001, in 
Hornborstel/Siekermann 2006) for peer reviews in general. Furthermore, 
Hornborstel argues that reviewer disagreement (and thus reduced validity) is 
not merely a negative factor, but furthermore a positive one in evaluating a 
manuscript from a number of different perspectives (Daniel 2005, in Horn-
borstel/Siekermann 2006). This indication is underpinned by various other 
studies on the validity and fairness of peer review (for example in Born-
mann/Daniel 2004 and Weingart 2005).  
There is also a visible tendency in current research to improve validity of 
peer review by giving guidelines and explicit help for the persons responsible 
for the design of the review (in most cases the editors). In order to stan-
dardize review criteria, books giving best practices on “peer review mana-
gement” such as Irene Hames’ “Peer review manuscript management in 
scientific journals” (Hames 2007) and titles like “How to survive peer review” 
(Wager et al. 2002) were written, trying to help reviewers and editors alike 
by suggesting standards of peer review. The relevance of these books in 
improving validity of peer review has not been picked up by research so far.  
4  Peer review and reliability  
Reliability describes the probability that peer review for two submitted 
manuscripts with the same content would yield the same results regarding a 
decision relating to publication. Actually, each individual case is influenced 
by several factors such as for example the selection of reviewers by the 
publisher. This is subject of scrutiny in many research articles on peer 
review, such as in Watkins 1979, Godlee & Dickersin 1999 or Rothwell & 
Martyn 2000 (in Mueller 2008). An empirical study in brain science analysed 
the consistency of the reviews for the same submitted manuscript and found 
out that the degree of congruence was only slightly higher than it would have 
been by random assignment (in this case by throwing a coin) (Rothwell & 
Martyn 2000, in Mueller 2008). 
A revealing statement regarding the influence of other factors was made 
by Richard Smith who has been the publisher of the famous British Medical 
Journey (BMJ) for quite some time. He stated that placing an article in a 
                                                 
1  Kappa or Cohen’s kappa is a statistical measurement for inter-rater agreement for 
qualitative items and categories. It ranges from 0-1, whereas the range from 0.2-0.4 could 
be interpreted as a fair amount of agreement.  
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journal like Nature or Cell would be like winning the jackpot in the lottery 
because getting the submitted document through the peer review process is 
very much influenced by chance (Mueller 2008). 
This inconsistency with respect to the quality of the review is very much 
due to the inherent subjectivity of the individual assessments of each 
reviewer. It is difficult to minimize it, as “the ideal reviewer should be totally 
objective, in other words, supernatural” (Ingelfinder 1974, in Mueller 2008). 
The above mentioned idea to give reviewers guidance and teach them 
best practices “how to do the review” makes sense to some degree, also by 
spelling out the criteria in detail and explain what the criteria mean (Bridges 
2009). According to Day & Peters and Curtis & Shattock these criteria which 
could be used to assess a manuscript could be “originality and innovative-
ness, relevance to previous work, building on and relevance to body of know-
ledge, evidence and objectivity; clarity of writing, quality of argument; 
theoretical and practical implications and meets editorial objectives” (Day & 
Peters 1994). All in all, these criteria very much go in line with the com-
monly used list of criteria for the assessment of scientific quality (Mueller 
2008). 
However, the problem of subjectivity will prevail regardless of how well 
instructed the reviewers may be. This holds especially true due to the fact that 
normally only two to three reviews are obtained per submitted manuscript. 
Finally, the decision on which article is published and which is not is in the 
hands of the reviewer, and the governance and decision-making by the 
editor/publisher mostly takes place in secrecy and not in an open and 
transparent manner. The above mentioned criteria and best practices list do 
not seem to be able to change much of this (Mueller 2008).  
5  Quo vadis, peer review? 
It is not a new phenomenon that peer review as means of scientific quality 
assurance and its fundamental utility is frequently being criticized. Research 
has discussed this for decades now. The most serious allegation is that peer 
review in form of a quality assessment for pre-published manuscripts is 
another form of censorship (Fröhlich 2003, Mueller 2008, Casadevall & Fang 
2009). Beside this viewpoint alluding to an ethical objection against the use 
of peer review, research displays various nuances of how effective peer 
review is or is not. 
The attitudes range from fundamental opposition to an understanding of 
peer review as being necessary and irreplaceable. The first attitude is for 
example articulated by the opinion of Richard Smith of the British Medical 
Journal who comments on peer review as being “slow, expensive, profligate 
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of academic time, highly subjective, prone to bias, easily abused, poor at 
detecting gross defects, and almost useless in detecting fraud” (Smith 1999, 
in Mueller 2008). Hornborstel thus states that “altogether and despite the 
numerous problems associated with peer review, this system is nevertheless 
irreplaceable: no one but peers will be able to judge the originality or the 
degree of innovation of a research proposal” (Hornborstel/Siekermann 2007). 
Drummond Rennie, deputy editor of the Journal of American Medical Asso-
ciation JAMA assumes that the fact that popularity of peer review in scien-
tific quality assessment is even growing, despite the numerous problems 
mentioned above, is also due to the fact that investigators and research 
institutions see peer review as a convenient quality control mechanism, as 
they usually do not have to pay for it. Finally, he uses a historical quotation 
from Churchill, stating that “peer review is like democracy, which is […] the 
worst form of government except all those other forms that have been tried 
from time to time” (Rennie 1993). Mueller goes in line with this argumen-
tation that peer review is far from being perfect and states that another quality 
assurance system in science would generally be possible, however it would 
require very much time for the moment. Furthermore, he argues that peer 
review nowadays has a very important filter function in order to be able to 
ensure scientific quality of the manifold publications which are published 
online. According to him, this also holds true for open-access journals and he 
cites Stevan Harnad, one of the pioneers of the open access movement: “The 
refereed journal literature needs to be freed from both paper and its costs, but 
not from peer review whose ‘invisible hand’ is what maintains its quality” 
(Harnad 2000, in Mueller 2008.). 
Benos et al. close on a more critical note by stating that subsequent 
research on peer review should not so much examine the methodological 
flaws of the review process as such, but they mainly take the purpose of peer 
review and its basic assumptions into account. One question which arises is if 
the reviewing peer must necessarily be an expert in the field of the submitted 
article. Furthermore, they provocatively ask if “unfettered publishing [in the 
web, for example, C.R.] of findings leads to more efficient or faster progress 
in science” (Benos et al. 2007). 
6  Peer review and the EERQI-project 
The EERQI-project uses peer review as a testing method to validate its 
created set of quality assessment indicators. EERQI stands for European 
Educational Research Quality Indicators and is funded by the EU Com-
mission within the FP7 programme. The main aim of the project is to develop 
new, adequate indicators for the quality assessment of European research 
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publications and thus to enhance the visibility and competitiveness of Euro-
pean scientists and scientific research. This competitiveness is so far being 
limited by the still prevailing dominance of the bibliometric Social Science 
Citation Index (SSCI) as quality assessment tool, which concentrates mainly 
on Anglophone research.  
Currently, there are quite a growing number of European projects and 
initiatives which are dealing with making especially European Research – 
particularly in the Educational Sciences, the Humanities and the Social 
Sciences – more visible on a global level. The project “Towards a Bibliome-
tric Database for the Social Sciences and Humanities – a European Scoping 
Project” is an example. The main aim of the project is to explore the possibi-
lity of developing a bibliometric database for capturing the full range of 
research outputs from the Social Sciences and Humanities and to help to 
assess their impact. The underlying ratio is similar to the EERQI-project: in 
times of growing pressure from policy-makers and research funders for 
accountability and transparency in the scientific “output” process, perfor-
mance measurement is one of the key topics, especially in areas such as the 
Humanities, in which established quality indicators to measure research 
output barely exist. With respect to the operationalization of such a database, 
the project initiators are discussing various strategies, for example a top-
down approach which would involve creating a database at the European (or 
other international) level with established standardized rules and set of crite-
ria to ensure full comparability of nationally provided data. An essential but 
difficult step would be the establishment of a basic threshold criterion (or 
criteria) to evaluate which research output is “worth” including into the data-
base. Here peer review as a method comes back into play. It is envisaged that 
“a basic or minimum threshold criterion could focus initially on scholarly 
articles in peer-reviewed national and international journals, and on scholarly 
books that have been subject to a peer-review process.”2 This project has 
been mentioned here to explain the context and the recent debates that 
surround the EERQI-project as well as the central position peer review still 
occupies as a quality assessment tool also in projects which are looking for 
new quality assessment strategies.3 
As stated before, EERQI aims at combing bibliometric analysis and 
reference linking, semantic and linguistic analysis of full texts and citations, 
text strings and metadata correlations. These methodologies combined will 
determine new indicators for the evaluation of quality in research publications. 
                                                 
2  Martin, Ben et al.: “Towards a Bibliometric Database for the Social Sciences and Humani-
ties”, Sussex, England, June 2009. 
3  For more detailed information on the SSH – European Scoping Project compare: ibid. 
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Additionally, a content base consisting of research publications in four 
European languages (English, French, German and Swedish) is created and 
included into the project. The soon to start verification process of the project 
will be carried out by the EERQI team in close collaboration with experts in 
the field – with peer review being one of the central testing methods. Experts 
from Educational Science are invited to use the developed indicators in a peer 
review process to test their reliability and validity. Thus, the procedure of 
peer review as such is an important part of the heuristic process of evaluation 
and calibration of the EERQI set of quality indicators.  
With regard to the EERQI-project, the project team seems to be well 
aware of both constraints and the value of the method of peer review as such. 
The positive as well as the negative aspects of using peer review – as des-
cribed above – were taken into account when the testing procedure has been 
designed. The main concerns with peer review mainly revolve around the 
question of limited reliability of the method as such. However, there is no 
other viable alternative than the peer review procedure to test the quality 
(understood as having both reliability and validity) and the utility of the 
EERQI set of quality indicators.4 
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